Glutarate and N-acetyl-L-glutamate buffers for cell-free synthesis of selectively 15N-labelled proteins by Jia, X et al.
University of Wollongong 
Research Online 
Faculty of Science - Papers (Archive) Faculty of Science, Medicine and Health 
1-1-2009 
Glutarate and N-acetyl-L-glutamate buffers for cell-free synthesis of 
selectively 15N-labelled proteins 
X Jia 
Kiyoshi Ozawa 
University of Wollongong, ozawa@uow.edu.au 
K Loscha 
G Otting 
Follow this and additional works at: https://ro.uow.edu.au/scipapers 
 Part of the Life Sciences Commons, Physical Sciences and Mathematics Commons, and the Social 
and Behavioral Sciences Commons 
Recommended Citation 
Jia, X; Ozawa, Kiyoshi; Loscha, K; and Otting, G: Glutarate and N-acetyl-L-glutamate buffers for cell-free 
synthesis of selectively 15N-labelled proteins 2009, 59-67. 
https://ro.uow.edu.au/scipapers/866 
Research Online is the open access institutional repository for the University of Wollongong. For further information 
contact the UOW Library: research-pubs@uow.edu.au 
Glutarate and N-acetyl-L-glutamate buffers for cell-free synthesis of selectively 
15N-labelled proteins 
Abstract 
Cell-free protein synthesis provides rapid and economical access to selectively 15N-labelled proteins, 
greatly facilitating the assignment of 15N-HSQC spectra. While the best yields are usually obtained with 
buffers containing high concentrations of potassium L-glutamate, preparation of selectively 15N-Glu 
labelled samples requires non-standard conditions. Among many compounds tested to replace the L-Glu 
buffer, potassium N-acetyl-L-glutamate and potassium glutarate were found to perform best, delivering 
high yields for all proteins tested, with preserved selectivity of 15N-Glu labelling. Assessment of amino-
transferase activity by combinatorial 15N-labelling revealed that glutarate and N-acetyl-L-glutamate 
suppress the transfer of the 15N-alpha-amino groups between amino acids less well than the 
conventional L-Glu buffer. On balance, the glutarate buffer appears most suitable for the preparation of 
samples containing 15N-L-Glu while the conventional L-Glu buffer is advantageous for all other samples. 
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Fig. S1 Comparison of protein expression yields achieved by cell-free protein 
synthesis with potassium L-Glu (208 mM) or N-acetyl-L-Glu (100 mM) buffer 
after 6 and 15 hours reaction. The complete reaction mixture was loaded onto 
SDS/PAGE (15%, stained with Coomassie Blue) following cell-free synthesis at 
30.0 
o
C for 6 or 15 hours, as indicated. The proteins produced were the West Nile 
virus NS2B/NS3 protease (WNVpro), E. coli PpiB (PpiB), human cyclophilin A 
(hCypA), the dengue virus type 2 NS2B/NS3 protease (DENpro) and the 
hnRNPLL RRM1 domain. The expression yields were high already after 6 hours 
and similar in both buffers. MWM: molecular weight markers. 
 
2 
 
Fig. S2 Comparison of protein expression yields achieved by cell-free protein 
synthesis with potassium L-Glu (208 mM), N-acetyl-L-Glu (100 mM), D-Glu 
(250 mM) or glutarate (80 mM) buffer after 6 and 15 hours reaction. The 
complete reaction mixture was loaded onto SDS/PAGE (15%, stained with 
Coomassie Blue) following cell-free synthesis at 30.0 
o
C for 6 or 15 hours, as 
indicated. The proteins produced were E. coli PpiB (PpiB), human cyclophilin A 
(hCypA), and the hnRNPLL RRM1 domain. Data for WNVpro and DENpro are 
not shown here because the lower expression yields for these proteins impede a 
quantitative assessment. The expression yields were high already after 6 hours. In 
general, L-Glu produced higher yields than D-Glu and N-acetyl-L-Glu performed 
a little better than glutarate. MWM: molecular weight markers. 
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Fig. S3 Optimization of the magnesium concentration in 100 mM potassium 
glutarate buffer for cell-free protein synthesis of hCypA. The complete reaction 
mixture was loaded on SDS/PAGE (15%, stained with Coomassie Blue) 
following cell-free synthesis at 30 
o
C for 15 hours. The default magnesium 
concentrations are 15 mM in the reaction mixture and 19.3 mM in the outer 
dialysis mixture (Apponyi et al., 2008). Lane 1: control without glutarate or L-
Glu. Lane 2: reference sample expressed in 208 mM potassium L-Glu. Lanes 3-7: 
samples expressed in 100 mM potassium glutarate with increasing concentrations 
of magnesium acetate in the inside and outside buffers: 0.5*[Mg
2+
] in lane 3, 
0.75*[Mg
2+
] in lane 4, 1.0*[Mg
2+
] in lane 5, 1.25*[Mg
2+
] in lane 6, 1.5*[Mg
2+
] in 
lane 7. Optimal yields are obtained with the default magnesium concentrations. 
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Fig. S4 Comparison of protein expression yields achieved by cell-free protein 
synthesis with potassium L-Glu (208 mM) buffer (lanes 1 and 3) or a buffer 
containing both N-acetyl-L-Glu (50 mM) and glutarate (50 mM) (lanes 2 and 4). 
The reactions were performed at 30 
o
C in 7 hours. The complete reaction mixture 
was loaded onto SDS/PAGE (15%, stained with Coomassie Blue). The proteins 
produced were human cyclophilin A (hCypA), E. coli PpiB (PpiB), the West Nile 
virus NS2B/NS3 protease (WNVpro) and the dengue virus type 2 NS2B/NS3 
protease (DENpro).  
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Fig. S5 Same as Fig. 2 of the main text, except that the cross sections from all 
spectra are shown even if they were empty. In addition, the cross sections of 
sample 5 were omitted in the left panels (where samples 1-4 were prepared in 208 
mM L-Glu and sample 5 in N-acetyl-L-Glu buffer).   
